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Diagnostic angiocardiography combined with cardiac catheterization is essential prior to surgical correction of tetralogy of Fallot and is highly desirable prior to any palliative surgical procedure used for the treatment of this condition. 4 The main objectives of angiocardiography are to: (1) demonstrate the right ventricular outflow tract and Circulation, Volume XLVII, May 1973 Atresia or hypoplasia of the conus of the right ventricle is the basic developmental defect in tetralogy of Fallot.5 Not only does this basic defect narrow the right ventricular outflow tract, but it also results in a ventricular septal defect as well as abnormal anterior and leftward positioning of the conus septum, the crista supraventricularis ( fig. 1 ). Secondary muscle hypertrophy further narrows the infundibulum ( figs. 2 and 3) .
Between the narrowed mouth of the infundibulum and the pulmonary valve is a variably sized infundibular chamber, the "third ventricle." The part of this chamber with muscular walls can be identified on the angiocardiogram as it constricts during ventricular systole. Often, the largest part of this apparent chamber is a region enclosed by the stenotic pulmonary valve as it balloons upward during systole ( fig. 2) .
Numerous variations in pathologic anatomy are found in patients carrying the cliniical diagnosis of tetralogy of Fallot, about which the surgeon must be forewarned. For Circulation, Volume XLVII, May 1973 The site of basal attachment of the pulmoniary valve cusps is the valve ring or anniulus. Observation of the valve cusps in both closed and open positions is helpful in identifying the anniulus and in judging its size (fig. 7) . The diameters of the ainnulus and the adjacent pulmonary artery are very importanit. If the two are of adequate size it is not necessary to widen the region by grafting and thus gross pulmonary valve regurgitation will not be produced by the surgical correction. Improved surgical technics in recent years have lessened the need for grafts across the pulmonary valve annulus, although, of course, such grafts canlnot be avoided in all cases.
Main Pulmonary Artery
The main pulmonary artery is ofteni sharply narrowed ( fig. 7 ) just beyond the level of the ballooned pulmonary valve. This narrowing may be the consequence of low pressures lateral to the jet of blood emerging from the stenotic valve. Some narrowing or hypoplasia is also commonly present more distally at the bifurcation of the main pulmonary artery, especially at the origin of the right branch-though these regions are usually distensible enough so that enilargement by surgery is not required.
In those cases, of course, where the main pulmonary artery or the pulmonary valve annulus is very hypoplastic or even atretic more radical methods for surgical correction are necessary. In such situations demr-onstration of the existing pulmonary arteries and their sources of blood supply is critical to the planning of surgical correction.
Peripheral Pulmonary Arteries
Signiificant peripheral stenoses of the right or left pulmoniary arteries, especially as these vessels divide in the hilar regions, are occasionally encountered in tetralogy of Fallot. In severe tetralogy episodes of thrombosis may occur in the pulmonary arteries with or without secondary infarets or residual pulmonary arterial stenosis. The significance of such lesions must be judged by pressure measurements and observations concerning relative blood flow. An artery carrying blood at low pressure usually appears smaller thani when distended with blood at higher pressure. In each (fig. 8) .
The peripheral left pulmonary artery in these cases is usually supplied by a patent ductus, which, in the case of a right aortic arch, typically arises from the left subclavian artery. Exceptionally, one of the pulmonary arteries arises directly from the ascending aorta.
Collateral arterial blood supply to the lung in tetralogy of Fallot is usually conspicuous. Previous palliative operations tenid to increase the collateral arterial circulation. As mentioned, large arteries arising directly from the aorta or bronchiocephalic vessels may supply portions of the lung in an anomalous fashion. Catastrophe cani be averted if such variations are appreciated preoperatively.
Effects of Previous Palliative Surgery
The effects of previous palliative surgical procedures upon the pulmonary arteries must be known prior to corrective surgery. In the neonatal period palliative augmentation of pulmonary blood flow is usually achieved by side-to-side anastomoses between the dorsal aspect of the ascending aorta and the right pulmonary artery (Waterston). The Potts anastomosis (between the left pulmonary artery and the proximal descending aorta) can also give excellent palliation but is notoriously difficult to close and thus is not used in patients who might be expected to have subsequent corrective open-heart surgery. When technically feasible in older infants and children the Blalock-Taussig operation (end-toside subclavian artery-to-pulmonary artery) is the preferred palliative operation (fig. 6 ). Blood flow by way of any of these shunts may be sufficiently large that interruption of the connection is required as a part of the corrective surgery. Frequently the pulmonary artery used in a palliative anastomosis is significantly obstructed just proximal or distal to the anastomosis site. If these arterial obstructions are clearly demonstrated preoperatively, successful repair at operation may be possible with important preservation of lung function.
A successful palliative systemic-to-pulmonary shunt occasionally is complicated by a gradual obliteration of the lumen of the right ventricular infundibulum by hypertrophied muscle so that pulmonary atresia is acquired. Fortunately, surgical correction of this condition by extensive infundibular muscle excision is often possible.
